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Various dedicated satellite projects are underway or in advanced stages of planning to perform high-
precision, long duration time series photometry of stars, with the purpose of using the frequencies of stellar
oscillations to put new constraints on the internal structure of stars. It is known (cf. Bro+94) that the
eectiveness of oscillation frequencies in constraining stellar model parameters is signicantly higher if clas-
sical parameters such as eective temperature, and luminosity are known with high precision. In order to
optimize asteroseismic campaigns it is therefore useful to select targets from among candidates for which
good spectroscopic and astrometric data already exists. This paper presents selection criteria, as well as
redeterminations of stellar luminosity and reddening for stars satisfying these criteria.
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Introduction The aim of asteroseismology is to use the properties of the oscillations of stars to place
constraints on their internal structure. The frequencies of stellar oscillations can be used to determine
parameters of stars that are either inaccessible to classical observation or can not be determined with an
accuracy that is sucient for many purposes. The foremost examples of these parameters are the mass
and angular momentum of stars. Currently, accurate masses of stars can only be determined if they are
members of close binary systems. Even for the best spectroscopic data and stellar atmospheres modelling
currently available, for single stars their mass is not known to better than 20 %. If one wishes to determine
the mass function of stars and investigate its universality, for instance in order to investigate star formation
processes, the current data are heavily biased to stars that have formed in binary systems, which may not
reflect the variety of conditions under which stars can form and thus provide an incorrect mass function for
the galaxy. As a consequence of the fact that forming stars contract from molecular clouds many orders of
magnitude larger than their main sequence stellar radius, a substantial amount of angular momentum must
be shed during the contraction. An important constraint for theories of mechanisms mediating this angular
momentum loss would be the measurement of the angular momentum of stars for a range of masses. Also,
for the post-main sequence evolution of in particular high-mass stars the loss of angular momentum during
evolution is similarly important. Unfortunately spectroscopic observations have access to only the projected
surface rotation velocity. The true angular momentum can only be obtained through asteroseismology
(Pijp03).
Oscillation frequencies are measures of sound travel time through the star, which is an average of the
inverse of the sound speed. There is a relation between the sound speed and the mass because stars are
in hydrostatic equilibrium. There is a secondary dependence on hydrogen abundance which arises through
the change in the mean atomic mass on which the sound speed depends. Thus if a sucient number of
modes is present and identied in the time series of an oscillating star, it should in principle be possible
to measure its mass, its core hydrogen abundance (‘age’), and its rotation rate. Using more sophisticated
inverse analyses other information, such as depths of convection zones, might be possible to extract as well.
The identication of observed modes of oscillation and the subsequent analysis is considerably facilitated if
‘external’ constraints such as a stellar eective temperature or a stellar radius are available (cf. Bro+94).
Sect. 2 of this paper discusses the stars that have been selected as the most appropriate candidates for
observation in the MONS experiment (Measuring Oscillations in Nearby Stars) on board the Rmer satellite
which is an element in the Danish small satellite program (JCD02). Relevant stellar parameters from the
literature or derived in the paper are presented here. Sect. 3 presents a set of selection criteria which
can easily be generalized for other missions with dierent limiting sensitivities. These selection criteria are
intended to maximize the eectiveness of any oscillation frequencies obtained in constraining stellar structure.
Sect. 4 presents some results and discussion.
The short-list of stars for MONS
For the MONS mission a short-list of stars has been decided upon from which a subset of around 20
stars is to be selected for observation by the main camera. In making this list, a variety of criteria were
used in order to obtain a set of stars which are representative of several classes or groups corresponding
to the interests of a large international community. All of these stars are solar-like in the sense that they
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are expected to exhibit oscillations driven stochastically by convection in a surface convection zone. It is
desirable to have stars representative of several subgroups within this class : close solar analogues in mass as
well as somewhat lower and higher mass stars (at various stages of evolution), some stars at lower and higher
metallicity than the Sun, some stars that on the basis of the level of their magnetic activity are expected to
rotate rather more rapidly than the Sun and nally a few stars at higher eective temperature.
However it is useful to consider whether it is possible to create a larger and possibly more uniform
sample of stars using quantitative criteria. Such a list would include most of the stars listed above but
could serve as resource for other asteroseismic missions and observing campaigns as well as for contingency
planning for the MONS mission itself. In order to do this it is rst necessary to obtain the relevant stellar
parameters. The luminosity L in units of the solar value L can be obtained from measurable quantities
using the following equation : equation arrayrl log LL
= 4.0 + 0.4Mbol, − 2.0 logpi[mas]
In order to be fully consistent, in principle it would be necessary to re-reduce the original spectra or
obtain new ones and perform tting for (Teff , log g, [Fe/H]) using the same model atmosphere code that
would also be used to calculate the colour and bolometric corrections. In practice this is not feasible for a
large number of stars and therefore it is assumed that the uncertainties on the values for (Teff , log g, [Fe/H])
quoted by the various authors are suciently large to encompass any systematic eects between the various
codes currently in use for spectral line tting for these parameters. One possible systematic eect is changes
in colours and bolometric corrections that can arise due to dierent assumptions concerning properties of
convection. In order to asses the magnitude of such eects the bolometric corrections and colours were
compared with those resulting from using model atmospheres of Bessel et al. (1998) with and without
overshoot. For all stars in the MONS short-list the dierences between the two treatments and between
that grid and the BaSeL grid of model atmospheres were smaller than any dierences introduced due to the
uncertainty in the measurements of (Teff , log g, [Fe/H]). Of course very dierent treatments of convection
such as proposed by Canuto & Dubovikov (1998), or 3-D simulations (cf. Asplund et al., 1999) might well
introduce substantial changes both in the estimation of (Teff , log g, [Fe/H]) as well as in BC(V ) and (B−V )0,
but as yet such information is not available for large numbers of stars.
table* []Properties of the short-listed stars for the MONS main camera ordered by Hipparcos number.
Col. 1: Hipparcos no., 2: name, 3, 4: spectral type, source, 5,6: known multiplicity, source, 7,8,9: parallax,
1σ, source, 10,11,12 : eective temperature, 1σ, source, 13,14 : surface gravity, 1σ, source in Col. 12. 15,16:
[Fe/H]− [Fe/H], 1σ, source in Col. 12. MONSMaTaI tabularrclcccrrrrrrrrrr
HIP name Spec.typea Mult.a,bpiσpiref.a Teff σT ref.alog gσg[Fe/H]σ[Fe/H]
A summary of the stellar parameters is presented in Tables 1 and 2. In a number of cases more than one
independent determination of (Teff , log g, [Fe/H]) is available in the literature. However, in many references
no error estimates are quoted, which makes it dicult to asses whether or not the various determinations are
consistent. The values in Tables 1 and 2 are either from a reference which quotes an error estimate or the
most recent determination available. The bolometric corrections on the V magnitude BC(V ) are obtained
by tri-linear interpolation in Teff , log g, and [Fe/H] on the tables of Lejeune et al. (Lej+98) for the BaSeL
library of model atmospheres. In order to be consistent with these tables, the bolometric magnitude of the
Sun Mbol, is taken to be 4.746 (Lej+98). An estimate of the uncertainty in the bolometric correction is
obtained by treating the error estimates on Teff , log g, and [Fe/H] as independent errors and combining them
quadratically. The necessary partial derivatives of the bolometric correction with respect to each of these
parameters are also obtained from the tables calculated with the BaSeL library of model atmospheres. For
those stars for which no measurement error for Teff , log g, and/or [Fe/H] is available the error has been set
to 100 K, 0.2 and 0.1 respectively, which in some cases contributes substantially to the uncertainty in the
bolometric correction and the intrinsic colour and therefore also to the error estimates for L and AV .
Since the stars MONS short-listed stars are all nearby, the visual extinction AV is expected to be very
small. In fact in deriving relation (extlaw) from observations it is often assumed that there is no extinction
within 70 pc of the Sun. Nevertheless in terms of the uncertainty estimate for the luminosity, in principle
the term must be taken into account. To obtain an estimate of AV the standard relation between extinction
and reddening is used (cf. Nec+80) : equation AV = 3.1 [(B − V )− (B − V )0] , extlaw
2
